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(57) Abstract: A sub-assembly for an eccentric gear reduction unit comprises a mounting sleeve (1) and two coaxial shafts (2, 3), 
one of said shafts being rotatably supported with respect to the mounting sleeve by means of a support rolling clement bearing (4), 
the other of said shafts being rotatably supported with respect to the support roiling element bearing and/or the one shaft (2) by means 
of an eccentric rolling element bearing, said eccentric rolling element bearing also supporting an eccentric gear wheel (6) to which 
the other shaft (3) is connected, which eccentric gear wheel is intended for engagement with a fixed ring gear (7) which is coaxial 
with respect to both shafts. 


01/55612 Al IMIllliiiiliiiiHllliiil 


— before the expiration of the time limit for amending the For two-letter codes and other abbreviations, refer to the "Guid- 
claims and to be republished in the event of receipt of ance Notes on Codes and Abbreviations*' appearing at the hegin- 
amendmenis of^^^^ ^^^^ ^^^^ ^/'^^ Gazette. 


wo 01/55612 J 
Gear reduction unit, and sub-assembly for such unit 


PCT/NLOl/00052 


The invention is first of all related to a sub-assembly for an eccentric gear 
reduction unit. The eccentric gear reduction unit in question can be applied for several 

5 purposes, e.g. for providing a compact device which reduces the number of revolutions 
of an electric motor for driving for instance a screw actuator in a disc brake. Other 
applications for eccentric gear reductions are known as well, such as for clutches, 
continuously variable transmissions etc. 

The object of the invention is to provide a sub-assembly, which can be assembled 

10 beforehand, and which can be installed as a unity in the envisaged application. To that 
end, the sub-assembly comprises a mounting sleeve and two coaxial shafts, one of said 
shafts being rotatably supported with respect to the mounting sleeve by means of a 
support rolling element bearing, the other of said shafts being rotatably supported with 
respect to the support rolling element bearing and/or the one shaft by means of an 

1 5 eccentric rolling element bearing, said eccentric rolling element bearing also supporting 
an eccentric gear wheel to which the other shaft is connected, which eccentric gear 
wheel is intended for engagement with a fixed ring gear which is coaxial with respect 
to both shafts. 

Each of the two shafts in question can be a drive shaft, or a driven shaft. 
20 A compact embodiment is obtained in case the mounting sleeve is integrated with 

the inner ring of the support rolling element bearing. Said mounting sleeve and 
integrated inner ring preferable consist of a sheet metal. 

In order to obtain the desired eccentricity in the eccentric gear reduction, the 
outer ring of the support rolling element bearing is integrated with an eccentric inner 
25 ring of the eccentric rolUng element bearing. Furthermore, the outer ring of the 
eccentric rolling element bearing is integrated with the eccentric gearwheel. 

In the alternative, the outer ring of the support element bearing is connected to an 
inner ring of the eccentric rolling element bearing, said inner ring having a hole which 
is eccentric with respect to its raceway. 
30 In case the sub-assembly is applied for use in conjunction with an electric motor, 

the outer ring of the support rolling element bearing is integrated with a tubular shaft. 
Said tubular shaft in that case carries permanent magnets so as to form the rotor of an 
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electric motor, the stator of which is connected to a housing which also carries the fixed 
ring gear. 

A very compact embodiment is obtained in case the other shaft extends at least 
partly through the mounting sleeve and the tubular shaft. 

The invention is also related to an eccentric gear reduction unit, comprising a 
housing, a sub-assembly as described before, said sub-assembly comprising a mounting 
sleeve and two coaxial shafts, one of said shafts being rotatably supported with respect 
to the mounting sleeve by means of a support rolling element bearing, the other of said 
shafts being rotatably supported with respect to the support rolling element bearing 
and/or the one shaft by means of an eccentric rolling element bearing, said eccentric 
rolling element bearing also supporting an eccentric gear wheel to which the other shaft 
is connected, which eccentric gear wheel engages a fixed ring gear which is coaxial 
with respect to both shafts, the mounting sleeve and the ring gear being connected to 
the housing. 

The housing may cany the stator of an electric motor, one of the shafts being of 
tubular shape and carrying permanent magnets so as to constitute the rotor of said 
electric motor. Said electromotor may be carried out with or without brushes. 

The invention will be explained further with reference to an embodiment of the 
eccentric gear reduction unit comprising the sub-assembly according to the invention, 
as shown in the drawing. 

The eccentric gear reduction unit shown in the figure comprises a housing 16, 
part of which has been shown. This housing 16 may be connected to a device to be 
driven by the motor 14 accommodated within the housing, such as a screw actuator. 
The housing 16 furthermore comprises a sub-assembly 17, which has a mounting 
sleeve 1 mounted onto a constructional part 18 which is connected to the housing 16. 

Said mounting sleeve 1 is of sheet metal, and is integrated with the inner ring 8 of 
the support rolling element bearing 4. The outer ring 9 of the support rolling element 
bearing 4 is integrated with the eccentric inner ring 10 of the eccentric rolling element 
bearing 5. 

The outer ring 1 1 of the eccentric rolling element bearing 5 is integrated with the 
eccentric gear wheel 6. Said eccentric outer ring 1 1 of the eccentric rolling element 
bearing 5 is connected to the inner shaft 3, which by means of the groove/spline 
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connection 1 9 can be connected to the device to be driven, e.g. a screw actuator (not 
shown). 

The integrated outer ring 9 of the bearing 4 and the integrated inner ring 1 0 of the 
bearing 5 form a unity with the outer tubular shaft 2, on the outer circumference of 
which permanent magnets 12 are mounted. 

The permanent magnets 12 are in close vicinity of the stator 15 of the motor 14. 

The housing 16 furthermore carries a ring gear 7, which is concentric with respect 
to the shafts 2, 3. The ring gear 7 and the eccentric gear 6 are in engagement with each 
other over only a part of their teeth, thus providing an eccentric gear reduction. 

The advantage of the sub-assembly 1 7 according to the invention is that it can be 
assembled beforehand, and that it can be connected to the constructional part 18 of the 
housing 16 as a unity, for instance by means of the screw thread 21 accommodated on 
the bushing 20 of the constructional part 18, and on the mounting sleeve 1. The 
mounting sleeve 1 has axial teeth 22, which can be driven by a suitable tool through the 
openings 23 in the integrated shaft 3/outer ring 1 1 for fixing the mounting sleeve 1 by 
screwing. Said openings 23 also provide a weight reduction. 

Subsequently, the housing 16 with the stator 15 can be applied, whereby the gear 
wheels 6, 7 engage each other. 

The shaft 3 has an extension piece 24 extending through the hole 25 of the 
housing 16. Said extension piece 24 may be used for an auxiliary drive, e.g. for a hand- 
brake drive in case the unit is applied in a disc brake. 
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1. Sub-assembly for an eccentric gear reduction unit, said sub-assembly comprising 
a mounting sleeve (1) and two coaxial shafts (2. 3), one of said shafts being rotatably 

5 supported with respect to the mounting sleeve (1) by means of a support rolling 
element bearing (4), the other of said shafts being rotatably supported with respect to 
the support rolling element bearing (4) and/or the one shaft (2) by means of an 
eccentric rolling element bearing (5), said eccentric rolling element bearing (5) also 
supporting an eccentric gear wheel (6) lo which the other shaft (3) is connected, which 
10 eccentric gear wheel (6) is intended for engagement with a fixed ring gear (7) which is 
coaxial with respect to both shafts (2, 3). 

2. Sub-assembly according to claim 1, wherein the mounting sleeve (1) is integrated 
with the inner ring (8) of the support roHing element bearing (4). 

15 

3. Sub-assembly according to claim 2, wherein the mounting sleeve (1) and 
integrated inner ring (8) consist of a sheet metal. 

4. Sub-assembly according to claim 1,2 or 3, wherein the outer ring (9) of the 
20 support rolling element bearing (4) is integrated with an eccentric inner ring (1 0) of the 

eccentric rolling element bearing (5). 

5. Sub-assembly according to claim 4, wherein the outer ring (U) of the eccentric 
rolling element bearing (5) is integrated with the eccentric gearwheel (6). 

25 

6. Sub-assembly according to claim 1, 2 or 3. wherein the outer ring of the support 
rolling element bearing (4) is connected to an inner ring of the eccentric rolling element 
bearing (5), said inner ring having a hole which is eccentric with respect to its raceway. 

30 7. Sub-assembly according to claim 4, 5 or 6, wherein the outer ring (9) of the 
support element bearing (4) is integrated with a tubular shaft (2). 
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8. Sub-assembly according to claim 7, wherein the tubular shaft (2) surrounds the 
mounting sleeve (1). 

9. Sub-assembly according to claim 7 or 8, wherein the tubular shaft (2) carries 
5 permanent magnets (12) so as to form the rotor (13) of an electric motor (14). the staior 

(15) of which is connected to a housing (16) which also carries the fixed ring gear (7). 

10. Sub-assembly according to claim 7, 8 or 9, wherein the other shaft (3) extends at 
least partly through the mounting sleeve (1). 

10 

1 1 . Sub-assembly according to claim 7, 8. 9 or 10, wherein the other shaft (3) at least 
partly extends through the tubular shaft (2). 

12. Sub-assembly according to any of the preceding claims, wherein at least one of 
15 the components is obtained by means of powder metallurgy. 

13. Eccentric gear reduction unit, comprising a housing (16), a sub-assembly 
according to one of the preceding claims, said sub-assembly comprising a mounting 
sleeve (1) and two coaxial shafts (2, 3), one of said shafts being rotatably supported 

20 with respect to the mounting sleeve (1) by means of a support rolling element bearing 
(4), the other of said shafts being rotatably supported with respect to the support rolling 
element bearing (4) and/or the one shaft (2) by means of an eccentric rolling element 
bearing (5), said eccentric rolling element bearing (5) also supporting an eccentric gear 
wheel (6) to which the other shaft (3) is connected, which eccentric gear wheel (6) 

25 engages a fixed ring gear (7) which is coaxial with respect to both shafts (2, 3), the 
mounting sleeve (1) and the ring gear (7) being connected to the housing (16). 

14. Unit according to claim 12, wherein the housing (16) carries the stator (15 ) of an 
electric motor (14), one (2) of the shafts being of tubular shape and carrying permanent 

30 magnets (12) so as to constitute the rotor f 13) of said electric motor (14). 
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